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L\V . A Letter from Mr. B. Wilfon, i^. R. S. 
and Member of the Royal Academy at 
Upfal, to Mr. j^Epinus, Profejfor of Na-^ 
tural Philofophy in the Imperial Academy 
of Sciences at St, Peterfburg, and Member 
of the Academies of Berlin, Stockholm, 
and Erfurtht 

Read Dec. 23, 1763,^ Have not had the favour of hear- 
March 1764. X ing from you fince I fent you 
feme experiments upon Gems fimilar to thofe pro- 
duced by the Tourmalin, which induced me to con- 
clude, that the eleSiric current moves always along 
the grain thereof. It was the more agreable to 
commiinicate thefe new experiments to you, be- 
caufe from the leaft hints the greateft difcoveries 
have been made ; and what may we not expedt 
from that curious obferver of nature, who firftdif- 
covered thefe extraordinary quaHties in the Tour-^ 
malin, which have fmce excited the attention of fo 
many Philofophers. 

Your treatife upon this ftone, publiflied in 1762, 
feems to be the fame you formerly mentioned in a 
letter to me. The remarks at the end of that work 
intereft me in a particular manner, as they contain 
objeftions to feveral parts of the letter to Dr. Ue- 
herden. I am obliged therefore to fay fomething 
in the defence of my own experiments and deduc- 
tions, which I hope will merit your attention, and 

remove your difficulties. 

In 
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In repeating fuch of the experiments with the 
Tourmalin as were moft proper to anfwer your ob- 
jeSions, I accidentally obferved an appearance which 
has given rife to fome new experiments, very fimple, 
and of great confequence in ele<ftric refearches. 
Thefe difcoveries you (hall be acquainted with^ 
before I conclude this letter, that I may have the 
pleafure of hearing your fentiments concerning them, 
the fooner. 

I am glad to find we * agree in admitting what are 
called the two Ipecies of eledricity, one whereof con- 
fifts in the augmentation of the eledric fluid, and the 
other in it's diminution. But Ml, notwithftanding the 
experiment made with the bent tube in order to deter- 
mine that interefting queftion, you feem to doubt which 
of thefe is the plus ^ and which the minus eledricity. 

You fay *f* I have proved the oppofition of the two 
fpecies, by the knobs of light appearing at the up-- 

per 

« Mr, Wilfonreconnoitdememequcmoi, Pexlftence de deux 
efpeces d'elearicite, dont Tune confifte dans raugmentation, et 
Tautre dans la diminution, de la quantite naturelle du fluide eleft- 
rique. ^ C'eft une queftion qui doit intercffer chaque phyficien, 
de demeler, quelle de deux elearicites, ou la vitree, ou la refmeufe 
de Mr.du Fay, eft la pofuive, et quelle en eft la negative? 
Quant a moi j'ai^ declare, il y a long terns, dans mon Sermo de 
Jimilitudine eleSiricitatis et tnagnetifmi^ que je ne connois aucune 
experience, propre a decider cette queftion. Je fuis maintenant 
encore du meme fentiment, car la belle experience de my lord 
Charles Cavendifh> rapportee ici et perfeftionee par Mr. Wilfon, 
me femblc laifler pareillement la chofe indecife, 

t Quant a Poppofition des deux efpeces d'elearicite, je con- 
viens qu'elle eft fort clairement prouvee par Texperience de Mr. 
Wilfon, et par ce phenomene, que la lumiere ele<arique eft beau- 
coup plus vive qu'ailleurs dans le vuide, aux furfaces fuperieures 
des colomnesdu mercure, (jufqu'a y former coramcdes boutons 

VoL.LIir. Lll de 
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pr furface oi the quickfilver, when one eleiStrifies 
with glafs 5 and at ^tmdepifk^ one elec- 

trifies with wax^ or ililfjhuf S| but that, iti your 
opinion, is all which can be concluded fbm it. You 
then declare, that was you difpofed to argue againft 
me, it would be in diis manner, ^^ It is eafy to 

de lumiere) quand onek^Slrife sveGun tuyeau de verre^ et qiic 
ces boutons fe trouvent au contraire aux furfaces inferieures du vif 
argent quand on fe fert d'un batop de eke d'Efpagne ou de fouf* 
fre. Mais felon moi c'eft toui ce qu'on en peut cohclure. Voila 
comme je raifonnerois^ il j'aii^c^s etivie de diiputer contte Mn 
Wilibn. II eft facile de concevoi^quei quand un fluide (et fur 
tout un fluide elaftique, ow dpnt les parties fe repouflent mutu- 
ellement) fort d'un corps, le fluidp, dis-jejj^ doit etre plus denfe 
proche de la fiirface d'ou itfort, <iue Ja, ou' il trouve plus -^^Xx^ 
berte de fe repandre. La Airfaekd^nc?, proche^le la quelle la 
lumiere eleilrique eft la plus Yive,/ddit etre celle, de la quelle fort 
le fluide, qui caufe ces apparences liimittcufes. 

Ces raifonnemens, ri'ont ils pas autant de probabilite, que 
ceux de Mr. Wilfon ? Mais ne prouvent-ils pas direflement le 
contraire de ce que Mr. Wilfon a avance ? Ne prouvent-ils pas, 
dis-je, que reledricite refmeufe eft la meme que la pofitive, et 
la vitree la meme que la negative ? 

Pour dire le vrai, le iaifonnemeiit dont je me fiiis fervi, me 
femble prelque avoir plus de vraiifemblahce, que celui de Mr. 
Wilfon. H eft inconteftable, que la matiere eleflrique entre tres 
librement, et ians eprouver unereftftance confiderable dans les 
metaux et autres corps non ele<ftii|ues, comme je le prouve- 
rai clairement tout a rheure, Le iaifonnement de Mr. Wilfon 
femble, par confequeht, etre fonde (uir une hypothefe gratuite- 
ment admife, (avoir, que la matiere elearique s'accumule a la 
furface du vif argent, parce qu'elien*y peut entrer librement. 

Jene pretends pourtant pas prouver par tout cela, qu*effe£live- 
ment releftricite relineufe foit la meme que la pofitive, etJa vi- 
tree au contraire la meme que la negative. Mon unique but eft- 
de faire comprendre, que cette hypothefe eft au moins auflSi pro, 
bable, que celle, pour laquelle Mr, Wilfon s'eft declare. 

A ^^ conceive 
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conceive that when an elaftic fluid ifTues from a 
body (as from the quickfilver in the bent tube) it 
willbedenfer at the fwrface from whence it iflues, 
than it is where it finds more liberty to expand 
itfelf. And therefore the furface near which 
the eledric lisfht is the bris^hteft, (houldbe that 
" from whence L fluid iflu^ which caufesthofc 
^* luminous appearances.'* 

This reafbning appears iiitirely new to me, and 
I am at a lofs to comprehend why an elaftic fluid 
confined within a tube, whoie fides are fuppofed 
parallel, will be denfec at the furface of a body from 
whence it ifllies, than in any other part ^ fince its 
expanfive force muft in /that cafe be limitted by the 
fX thereof. As yo« have not given any partiiolar 
experiment to pro^e what yon aflert in this cafe^ 
you will therefore give^ me leave to differ from you 
in opinion* If, as you iay, there is really more 
liberty for an elaftic flpd to expand in any other 
part of the exhaufted tube> than at the fiirface it- 
Mfy you muft product' fome evidence in favour of 
that opinion, before it can be admitted. On the 
other hand, I ftiouM have thought, if all rejijiance m 
fuppofed to be removed fromwithin the tube, the 
lib^ty, for the fluid m expand itfelf; will be equal 
in every part; reckoning from the furface of one 
column of quickfilver i through the whole void^ 
to the furface of the other column of quick- 
iilver. 

As I am for fupportiiig this opinion, let us exa- 
mine it more particubrly, and attend only to the 
appearances which glals affords in certain circum- 
flances: becaufe when the direction of the fluidi 

Lll 2 caufed 
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caufed by glafs, is once traced, that which is caufed 
by wax, amber, or refin, follows of courfe. The 
eledric fluid, when it is emitted from any fmooth 
furface of metal without edges, cr angles, appears, 
in certain circumftances, to iflue from all parts of that 
furface equally. This fait, I apprehend, is fo well 
eftabliflied that it needs no further proof. 

Now the column of quickfilver being confined 
by the fides of the glafs, which are fuppofed par- 
allel, the top of the quickfilver will anfwer to 
the fmooth furface defcribed. The elcdric fluid 
therefore that is to pafs from it, into the void fpace, 
which is of the fame diameter with the column of 
quickfilver, will move forward within the hollow 
of the tube to the next column of quickfilver. 
And fince no refinance is fuppofed to be within any 
part of the vacuum, there can be no caufe for any 
accumulation : confequently when the fluid is fuf- 
fered to pafs along t& .ubi the appearance ought 
to be the fame at the furfaces, that it is in every 
part of the void fpace. But by my experiment 
there is a greater quantity of light feen at the fe- 
cond furface of the quickfilver, than in any other 
part, (when poliflied glafs eleftrifies the firfl: co- 
lumn) and that this light which appears fo denfe, 
extends itfelf about one tenth of an inch from the 
furface. Whereas the light extending all along the 
intermediate hollow of the tube, appears to be 
much thinner, and rarer, and of an uniform 
denfity. I conclude therefore that this luminous 
accumulation at the fecond furface is caufed by a 
re0ance exerted at, or near, the furface of the 
quickfilver: when the eledric fluid, iffuing from 

the 
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the glals that eledrifies it, is pufliing forward to 
enter the fecond column of quickfilven 

At the time I related this expeciment with the 
bent tube in the letter to Dr. Heberden^ I omitted 
certain phenomena, which attended the experi- 
ment, greatly favouring the dodrine here advanced. 
If when glafs is eledrified, and applyed to thefirft 
column, we fuffer the eledric fluid to pafs along 
the tube in fmall quantities only, and at fliort in- 
tervals, little luminous flreams will be feen to 
move from the firft to the 2d column of quick- 
filver, and confequently from the glafs. The like 
appearances happen, but in a contrary direction, 
when refin or amber is made ufe of, and applyed to 
the fame column. Glafs therefore eledrifies ^/^^ I 
or fills bodies with more of this fluid than belongs to 
them naturally: and refin, &c. vice verfa. 

When you fay, your reafoning appears to have as 
much probability as mine, I believe you do not in- 
clude your obfervation, that the eledric fluid enters 
with great freedom, and without any confiderable re- 
Jijiance^ into metals and other ndn-eledric bodies. Be- 
caufe the words any confiderable rejiftance^ imply fome 
refiflancey which is all that is contended for : and 
a very fmall refijiance will occafion very extraordinary 
appearances, as I fliall be able to fhew by and by. 
There is no occafion to trouble you with any further 
arguments to prove this refijiance % of which your- 
felf feem to entertain no doubt 5 and the accutmiatim 
caufed by the rejiftance is evident. 



In 
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In yourfccond r^ibatk, re|:^^in ikitimper me ability 
~'afsy you fay you a^r^e wltii Mr. Franklin * as to 

the 

* Je me tourne vers utt autre 6l>jet; fur lequel, il me lemble, 
4ue Mr. Wilfon a eu envie de *f|l^ir ytion ientiment. Ceft la 
queftioh de rimperm^abUite dii viii'ii^. On peiit bien iavoir par 
t^on livre : Tentamen Theoriae BleSfri^atis et Magnettfmi^ ce que 
j^en penlp, et que bien que je tombe ^'accord ayec Mr. Franc^^ 
lifij de 1-exiftence de cette impdj^me^bllite, je dilKre ppurtant 
beauccup de luiv par rapport a plufieur^ aiitres poiiits. II ne fe- 
roit done pas a la verite neqefiaire, d'ex^dfer ici de nouveau mon 
ientiment, neanmoins jp me^ charg^fd^ e^ travail, ppur ne laifler 
rien a defirer a ceux qui liront ce re^ueih 

Qy'pn (ufpende un fil de fti: oiiMd'archal, quelque long qu'il 
foit, a d0s fils de foyie, m qu'on eii eleflrife un bout par le moy 
en d'uti tuyeau de verrev ou d'un jb^^ de cire d'efpagne. Dans 
moins d*un clein d'oeil ngn fei^l^Jtiif jti| le bout qu'ou eleftrife, 
devient ele61:rique, mais aufii le fil entiei* le fera d'un bout a I'au- 
tre, et le fera partout egalemeht, ' ^'on touche apres Tun des 
bouts, et relefilricite feni d^truiteidans tout le fil, d'un bout a 
I'iautre, avec la meme vitefie^ qu'ellfiavpit ete produite. 

Qu'on fufpende au contr^irq d^ la^^ci^me fa^on un tube de ver- 
re bien fee, ou un eilindre de c^ie d^efpagne ou de fbuflre, et 
qti'on le traite de la meme nianierei ;Le fucces en fera tout a fait 
different. Ge n'efl pas le eiliiidrfel^ritier, qui devient alorselec- 
trique dans un inllatity mais feulejiie^^^ de la longueur 

de quelques pouces, ou d'un pie4 tput au plus, acquiert cette 
force, et il faut travailler fort long terns, fi on veut amener les 
chofes, aii point d'en rendre ele6irii|ue une partie d'une lon- 
gueur un peu confiderable. Qu^n tbfiche apres la partie eledl- 
rif& du tuyeau, et rele6l:riclt€ lie fera detruite, ni dans un in- 
ftant^ ni d^ns le tuyeau entier, cprpnie dans rexp6rience prece- 
dente. Au contraire, encore que i'endroit touchie perde Ton 
ele<9:ricite, il n'en fera de rhSme,^ ^ds parties tout proches, qui 
conferveront plutot leur eleftricite pendant fort long tems. 

J'cn tire la conclufion : que la mature eleSirique^ traverfe les 
metauxou d*autres corps non eleSfriques et fe dijirihue en eux fort fa^ 
cilement et fort rapidiment^ mais qu'au contraire elle pajje par le 
"Qerre^ la cire d^efpagncj et d^autres corps ele^riques par eux mimes 
teaucoup plus difficiUtnent et plus lentement. Cette regie ne doit 

pas 
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the exiftence of this itnpermeability, though you 
differ from blifi itimmy other points : and refer to 
your Eflay upon f&e T&eory ofmagnettfm and ekSlri- 
city. You then relate two experiments, one with a 
Wire^ and theitither with a glafk tube, or cylinder of 
wax: and obferve that the firft may be eafily eled- 
rified, and the latter alfo, though with great diffi- 
culty, to any conliderable length. Yqu then draw 
iiiis conclufi^i^ from the two experiments, th%t the 
electric m,attc;i: peinrades metals and other nori-eledt- 
ric bodies, anclcxpands itfelf in them with the great- 
eft eafe and rapidity. But that on the contrary i/ 
p$ffes through glafsy wax^ and other eledric bodies, 
mprejlowly and with much greater difficulty. 

This conclufion, inflead of eftablifhing the im- 
permeability of glafs, moft evidently affirms the (Con- 
trary : for though, according to your obfervation> 
the fluid pafles more Jlowly and with liiuch greater 
difficulty through ^als than iron ; yoyr admitting 
that it does fafs at all through the glo/s, ends the 
difpute, as tqi^&p<A^ and at the 

lame time efia0i/kfsj^ dofl:rine of re/t/mnce^ al^leaft 
in glals, and j;efix>pus fubftances. 

In regard to my experiments upon the Tourmalin^ 
yotifaiy ^ that the firit aiidfecond correfpond with your 

diiccf erics. 

pas etre prile pour unehypothefe. Ceft uneloi, prile imixisediate- 
ment et d'unc ma^iere^ incoilteftable, de I'experlence. 

Cette propriety des^ corps eleclriques par eux memes, e^ felon 
moi lamerae que Gelle^ queFranckliii a appellee d'un autre, nom, 
impermeability. Au moms, je ne fais confifter I'iinpermeabilite 
en rien autre chofe, qu'en cela. 

* Je viens aux experiences de Mr. Wllfon. La premiere et 
la feconde s'accordent tout a fait avec mes decouvertes. II ;i'en 

Lli 4 eft 
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difcoveries] but that thofe from the 3d to the 8th 
do not agree with your notions and experience : and 

then 

eft pas de meme, de celles qui fuivent, depufe la troifieme 
jufqu'a la huitieme, qui demandent d'etre difcutees avec plusdc 
foin. 

pai etabli comme une loi conftante, de Telearicite de la 
Tourmaline : ^e cette pierre ejt toujours dans Peiat contraire [c'ejia 
dtre^ que fin cote pojitif^ ejl negativement eleSfrique^ et le cote negatif 
I'eji pojittvement) quand un defes coteSy quel qiitl foty^ ejipluschaud 
que r autre ; et qu^elle ne retourne dans fin Hat naturel^ qu^apres que la 
chaleur s^efi diftrihuee uniformement en elk. Par les experiences de 
Mr. Wilfon au contraire, il faut etablir une regie tout a fait difFe* 
rente, favoir : ^ue la Toarmallney quand elk chauffee Inegalement^ 
des deux cotis^ a Pefpece ^eleSfricite^ qui eji naturelle an coti le plus 
chaud {c^ eft a dire y que la Tourmaline eJi pofttivement eleSfrique des deux 




qu^elle retourne dans fin etat nature}^ quand la chaleur s'eji ripandm 
uniformement. Cette regie ne s'accorde en aucune fa^on avec celle 
que j'avois avancee. ^ .^* 

Encore que je fiiflc tout a fait convajp;! de la juft^fle de mes 
affertions,et de leur parfaite conformit#%vec Texperienceije ne pou- 
vois pourtant que fort diiRcilement me refoudre, a douter de I'ex- 
ax^itude des experiences faites par un auffi habile Obfervateur, que 
Mr. Wilfon. Jai done mieux aime fuppofer, qu*l y avoit, dans 
la maniere, dont Mr. Wilfon et moi avions procede dans ces ex- 
periences, quelque difference, qui put etre la caufe de la difference 
q«i fe trouve dans nos refultats. Je croyois a la veritf de trouver 
facilement une circonftance fur la quelle on put fonder quelque 
foup^on. Cefl que moi j'avois toujours pofe la Tourrnaline, ou 
fur un charbon ardent, ou fur une plaque de metal ou de verre 
echaufFee, defa^on, que Tun des cotes de la pierre, avoit toiijours 
touche a quelque corps. Mr. Wilfon au contraire, en echauf- 
fant \2i Tourmaline^ y a procede tellement que la pierre n'a jamais 
touche a quelque corps. Voila une circonftance, qui femble alTez 
importante, pour av(Mr pu caufer une diff^erence, fenfible, C'etoit 
a rexperience d'en decider ». 

Ceft 
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then declare that you have eftabliftied this, as a con- 
flan t law, namely, that the Tourmalin is always in 
ait in'vertedjiate ^ that is^ its plus Jide is eleSfriJied mi- 
niis and the minus Jide plusy whenever either of thejides 
is hotter than the other : and that it does not return to 
its natural Aatc^ until the heat is diftributed uniformly 
therein. My experiments on the contrary, you ob- 
ferve, lead one to lay down a rule intirely difFerent. 
viz. That the Tourmalin, when its Jides are une- 
qually heated^ exhibits the /pedes of eUBricity which is 
natural to the hotter JideythdXh^ iht Tourmalin is 
plus on bothjides^ when the plus Bde is the hotter-, and 
minus on both Jides, when the minus Jide is fo : but that 
it returns to its natural Mtc alfo, when the heat is uni- 
formly diftributed. To accountfor thefe difFerent opi- 
nions, you think it more agreeable to fuppofe {bmt dif- 
ference in our methods of making the experiments, than 
to queftion the fads I have declared. Accordingly you 
obferve one circumftance which would naturally give 
rife to fuch a fufpicion. And then tell us, that you 
always placed the Tourmalin upon burning coals, or 
upon a plate of metal, or heated glafs: fo that one 
fide of ihtjlone was always in contaft with fome {non 
eleSirk) body. That I, on the contrary, in heating 

Ceftellequi me force et m'autorifea declarer, que la regie, 
que j'ai avancee, eft la feule, qui lui foit conforme. J'ai echauifFe 
hf&urmalim de la meme inaniere que Mr. Wilfon, et j'ai pris 
garde, qu'elle ne touchat a rien, mais pour le refultat, je Tar, 
non obftantcela, /<?«/Wrj trouve conforme a ma regie, etpasum 
feule fob a celle de Mr. Wilfon. 

Je le repete encore ; il m'eft extremement difficile, de fuppofer, 
que Mr. Wilfon foit tombe ici dans \xm meprife, neanmoins je 
fuis convaincu, que de ma part, il n'y a affurement, aucunefaute, 
Ainfi je ne fais qu'en juger. 

Vol. LIII, Mmm the 
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ihQ^urmaimy never fofiered it to be in contact witli 
any fmn ekSiric) body. 

Here, fey you, is a circumftaticethat ftems ofcon- 
fequence enough to caufe a fenfibie difference; and then 
you appeal to the experiment which i§ to decide it: 
adding at the lame time, it is mpmmem that obliges 
and authorises you to declare y that the mle advanced 
by youy is the only one that agrees theremith. Now 
your experiiwent tells us no more, than that you 
heBisd tim^urmalin^ m^ taking care 

(as you exprefs it) that it was in coritaft with «^/^mjf« 
But nptwithftanding this, that yotthaveahmys found 
the e^mt agreeable to your rulcy and mi one Jingle time 

to mme^ 

From jroUr deferipfion of this experirtient^ your 
cxaft methpd of making it doestnot ^pear. I am 
ineliiied tobelfevefome material circumftance 4tas been 
omitted in the method ^ orthat mirlappaf atus'sare efien- 
tially different I (thoughyouieem to Mve had a re^rd 
to imm of the neceSary requifitiesi fck making the 
cxperirnent properly :) otherwifci I icanndt apprc^ 
hends Mhy you were not abli to fijteceed : tecaiife 
the experiment always anfwers with rne. I^rhaps 
the id^rencf in the Jze ofl mri^tourmalins may 
have contributed towards caufing the different eflFefts. 
The ^urmalins I employed in the €S:p^rinients wi 
the l^me^ are above ^ve times farmer ^kan yours : and 
muH therelbre require a Im^er time in heating. Now 
the degree of heat pvetito 13^ large^^ 
was much below that of boiling mtc^^^ and there- 
fore I iupe% that the JhmU 1^ you em- 
pk^di were made hotter y wli^reas they ought to 



have been at the moft, but about blood warm. For 

jlnce a difference of heat ^ between the two fides ^ isab^ 

folutely necejjary^ it is of importance that this difference 

be increafed as much^ and as fuddenly^ as the nature 

of the circumftances will admit. 

Jf you follow this rule, I apprehend you will be 
more likely to fucceed : but that you may be the bet- 
ter enabled to make my experiments anfwer, it may 
not beamifs to relate them again in the manner they 
were lately repeated, and frequently, with two ditll^ent 
Tourmalins J before feveral members of the Royd^ 
Society of London, who are well acquainted with en- 
quiries of this kind. 



EXPERIME NT. 

After the convex fde of the Tourmalin (b, fig. r. 
Tab. XXII.) has been held for a ihort time, about 
one tenth of an inch, from the fame of a candle, 
both f del thereof are el e Strife a plus: and con- 
tinue fo for half a minute or more. And in a 
£hort time after, the fame Tourmalin^ mthout being 
heated a freiCh, or difturbed by any other caufe than 
that of the airfurrounding, returns toils natural ftatej 
as you have called it 5 that is, the plain fdechwges to 
minus, and the cmvencfdemttmimplus. Thefe apprar- 
ances continue whilft the Tourmalin is cooling. 

Upon heating the Tourmalin ^gtm, as before, ex- 
cepting that the plain Jde was now next the flame, 
both fdn thereof were eiearified minus : and conti- 
nued fo, for half a minute or mores a»d in a fliort 

Mmm a time 
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time after, the fame Tourmaliny without being heated 
afrefli, or difturbed by any other caufe but that of 
the air furrounding, returned to its natural ftate again; 
that is, the convex Jide changed to phis^ and the plain 
Jide remained minus. 

One of the Tourmalins that were employed in thefe 
experiments, {marked b) belongs to Dr. lleberden^ and 
is the fame 1 formerly made ufe of: butthelargeftofthem 
was put into my pofleHion by the favour of Dr. Morton 
Secretary to the Royal- Society^ of London^ who re- 
ceived it, with fever al others, from Mr. hoton F. R* S. 
late governor of the Ifland of Cylon. This ftone 
weighed about one hundred and eighty grains : but 
the form thereof not being the moft favourable for 
experiments, I had permiffion to faftiion it into fuch 
fhape as would anfwer the purpofe beft. For this end, 
alterations were made therein ; and at, one time, the 
eledric poles (if they may be fo called) were pretty 
near in the longeft direction of the ftone, and at 
another time, in the fliorteft. Thefe trials terminated 
in the form and fize, nearly, as reprefented by the 
letter ^, fig. 2 : and the direction of the poles is now 
in theihorteft line that can be drawn between any of 
the oppofite fides, 

1 have to obferve, that when this Tourmalin is held 
between the eye and the light, and viewed in the 
diredion though which the ele<5lric fluid is found to 
pafs, it appears of a ^^r/5^r colour confiderably, than 
when it is viewed at right angles to the former direc- 
tion. This appearance obtains in many other TJ?^- 
malirn^ efpecially if they happen to be as conveniently 
ihaped. 

In 
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In regard to the other experiments with the heated 
irony znd Tourmalin, which you have only hinted at, 
it is enough to reconimend the utmoft care, to avoid 
the leaft degree of friftion ; and the iron itfelf muft 
be fo managed, that there may be as eafy ah eleBric^ 
communication with the air^ from it, as the flame of 
a candle is found to ha-ve. 

Give me leave, in this place, to make fome obferva- 
tions on the apparatus you have made ufe of in thefe 
experiments, as it does not in my opinion, feem the 
beft calculated for fuch nice purpofes ; at leaft in our 
climate, which is certainly more moifl than yours. 

The inftrument firft defcribed, * confifls of a bal^ 
lance i z inches long, fixed upon a fmall ftand j from 
one arm of which, that moves upon a hinge, is fuf- 
pended, by a filk ilring, a fmall cork ball : but there is 

* Le premier de ces inftrumens eft reprefente par la Fig, L 
Sur un pied quarre A B. je fis drefler un baton C D* environ 
d*un pied de hauteur. Ce biton avoit au haut une charnier© 
pres de D. au mofen de laquelle le Mvier a bras egaux F G^ 
etoit un peu niubile, Chaque bras dc ce levier F D. et D G. 
avoit la longueur de 7. pouces a peu pres. J'employai cet in- 
ftrument pour pouvoir fufpendre commodement k pendule HI. 
Lc levier F G. etoit un peu mobile, afin de pouvoir au befoin 
hauffer, ou baiffer un peu le pendule. Pour faire lependule H L 
je pris un fil de foie crue, j'y attdchai par le bas un petit morceau 
de liege arrondi de la groffeur a peu pres d^unelintille. La long- 
ueur du fil H I. etoit de 5 a 6. pouces environ, et j'attachai le 
pendule avec dede la cire ^ un des bras du levier F G. Sur ua 
autre petit pied quarre M N, qui eft reprefente dans la Fig. IL 
je mis dans le milieu un tube mince de verre OP, a peu pres de 
6. pouces de longueur, dont le haut fe terminoit dans un hemif- 
phere O R, de deuxlignes environ. II eft tres-facile de faire ce 
tube en foulBant une petite boule de verre, comme on fait en 
faifantun Thermomltre, et en brifantenfuitecetteboulejusque'a 
la moiti^. Je me fers dans les experiences de cet inftrument 
pour y pofer la Tmrmlm^ afin qu'elle puiffe ^gir librement. 

no 
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no mention of what the /##^ or bdknce is mades 
though adifference in th« materials will, I apprehend, 
make fome difference in the experiment. And if 
the cork is, as yow fay, thefize of a pen ^ it will be a 
confiderable otgedion withoae : and the more fo, if it is 
to be moiftened with water. For the force employed 
to move it, in fome of my experiments, is too incon- 
fiderable. And I fhould imagine the ballance itfelf 
could not be very nicely adjufted ; becaufe fuch an in- 
creafein the weight of the cork, by moiftening it (as 
you fay) from time to time, ought to make it not 
only preponderate, but unfteady 5 as an evaporatfoa 
of the moifture is conftantly making fc^ne alteration 
in the weight. My apparatus ccminv^d^ for the fame 
purpofes, hath already been defcribed, except that 
part of it which refpeds the fize of the pith Imlls, 
and each of theifeare ^onttkm thirtieth part of a pm. 
This fmallneft, neverthelels, does not require any moif- 
ture to retain the eledricfluid, as the balk communicate 
with the fineft flaxen threads, and the threads with a 
flender piece of wood, about one inch long, and the 
greater part one tenth of an inch thick; with the angles 
rounded off, and poliftied. This is fixed upon the end 
of a cylinder of amber, properly fupported* But that 
there may be no miftake in the conftrudion thereof, 
I hare given a drawing and defcription of the one 
I ufe at prefent, fee %. 2. When 1 at any time want 
to examine the ftate of the Tmrmalin^ it is brought 
flowly towards the eledrified balls iu an horizontal 

diredion. 

Your glafsjand feems liable to an objedion, unlefs 
the air be extreamly dry : becaufe the mere breath- 
ing, if not properly guarded againft, in very delicate 
^ experi* 
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^eperlments, Is fufHdent to caufe an unfavourable 
alteration ; by tk; moifture condenfing upon it. 

Wc are not told of what materials your pincers * 
were made, but I fuppofe of fome eledrie fuhftanee j 
othesrwife in removing tbc Xaurmalin from time to 
time, they may interrupt the experiment, by conduc- 
ing awa/the fluid. And even fuppofing them made 
of an eledric fubftance, the unavoidable fridion may 
poffiMy difturb the experiment. 1 have therefore 
always preferred a different m^thod^ which will ap- 
pear prcfently. 

I fball now comply with the promife I made in 
the beginning of this letter, to acquaint you with 
fome fimple and interefiing experiments upon the 
Tourmalin: moft of them were made during the 
froft in Nov. laft, in confequcnce of an appearance 
which I then obferved accidentally. 

With me it has been always found moft conveni- 
ent to fx the Tourmalin at the end^f a hng ftiak of 
tbehardeji kind of Sealing-Wax, and when I am not 
ufingtt, to put theothar end into the top of a can- 
dlefticki or other fuitable /iw</i that the /fo«? may 
bethelefsexpofed toanykittd of fri<ftion (5ee fig. I.) 
And it is a rule with me never to take hold of the 
Sealing-wax, or even to touch it, but by that end 
[d) the fartbeft from the Tourmalin. One day on 

* J^P]3»« <ncore de petites pincettes ABC, pour ne pas 
toucher la TourmUne avec les doigts, et je la prens tguiours par 
les c6t68, comme il eft indiqug dans la Fig. III. afinque la pierre 
foit touchee le moins qu'il eft pbffible par des corps non gleari- 
3.*^®* ^' ^'*"* encore avoir un Tube de verre et un baton de cire 
d Efpagne tout prets, pour qu'on puiffe examiner de la maniSre 

que nous decrivons plus bas I'efp&ce d'Ele^lricit^ prod uite par la 
I ourtHdltntt 

removing 
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removing the T^ourmalin into another room, to repeat 
the experiments we have here been treating of, I 
obferved it wasMeMrtfiedy though no caufe for its 
being fo then appeared: the fridion arifing from the 
air, in fuch circumftances, being not fufficient to pro- 
duce that tfftO:. And I muft here take notice, that 
many months before this faft was afcertained, I fre- 
quently fufpeded the like appearance : but it happened 
at thofe times that the efFeds were fo uncertain, and 
appeared fo accidental, that I did not think they de- 
ferved attention -f. 

In tracing out the caufe of this appearance, it k^m^ 
cd moft neceffary to obferve the changes in the air 
with refpecft to warmth : for, it is well known, thofe 
changes caufe manifeft alterations in the expanjion and 
€ontra£lionoi bodies. 

E X P E R I ME N T I. 

In a room with a fouth afped, and where no fire 
had been forfometime, F^rA. l^herm. ftood at 42. 
The T^ourmalin was in the fame room, and had con- 
tinued there fome hours, undifturbed, without Shew- 
ing any figns of eledricity. On removing the f3?»r- 
malin into a warm room carefully, and the 5l6^r^. 
along with it, in lefs than 3 minutes (the Tberm. 
having rifen to 47) the conwx fide of the ftone ftiewed 

f N. B. The experiments upon the Tourmalin^ by Mr. Epi^ 
nusy which refpe£l: the heating and cooling of its fides equally^ 
when occafioned by violent and (srlificial means ^ are, it is apprehend- 
ed, very different from the ten following experiments j tho' they 
alfo refpe£l an ^j»^/ heating and cooling of the ftone; becaufe 
the degree of heat employed, is not only extreamly different, but 
the means of obtaining it, is fo likewife^ The one being natural 
mi the other mifimh 

a mmm 
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a minus^ and the plain Jde a plus, ckdricity. Thefe 
figns increafed for a time, and then decreafe^ till they 
entirely difeppcarcd. When this happened^ the fmr^ 
i97^/ii^ appeared to be of the &metempei!» inr^fped 
to warmth, with the roomi and the therm, was 
raifed to 58. 

The fame degrw of warmth, or nearly fo, was 
continued in the room £:^ thirty minutes and more, 
without caufing any alteration} for the ^mrmattn 

afforded no elearic appearance whatfoever. 

E XP E RI ME N T IL 

I then removed the Tmrmalin with the Ttkrm. 
into the cold room and wUJi Mual care*. Theftone, 
fome little time after, fliewed figns of eleftricity again : 
but then, thofe%ns were r^/irr^rjr to what had been 
obferved before. For, in this cafe, the comexMe was 
plus, ^vAi\i^ plain ^e minus, in nearly the feme time 5 
and thefe figns encreaied alfo for a time, and thea 
decreased, till they entirely vani(hed. When that 
happened, the /tone appeared alfo of the fame temper, 
in rcfpeft to coldnefs, with the room. And the 
Therm, was fallen to about 42*". During half an 
hour, or more, after that time, the Tourmalin (hew* 
ed no eledrie figns whatfoe:?er, nor did the Therm. 
fall any lower. 

* It is indiffirent which fide of the ToumaUn if moved 
foremoft, provided it t^e4oiie/0fc^^« 
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£ X P E R I M E N T IIL 

Not content with this laft difcovery, I removed the 
Tourmalin md^ Therm, into the (^en air. In about 
three minutes, the Therm, having fallen from 42 to 3 9, 
the Tourmalin was eledlrified again, in the fame man- 
ner as in the laft experiment. But when the elecSlric 
figns difappeared, the Tourmalin and the air were 
in this cafe alfo of an equal temper: at which time 
the Therm, had fallen to 34. The /lone was con- 
tinued in the open air for half an hour or more, but 
no further eledric figns appeared. 

E X P E R I M E N T IV. 

On returning into the room where the fir ft experiment 
was made, the electric figns were ftronger than in any 
of the preceding trials, and a)ntrary to the two laft 1 
for the convex fide was minus, and the plain fide pluSy 
which agrees with the appearances in the firft ex- 
periment. 

E X P E R I M E N T V. 

When the Therm, fliewed the ftate of the out- 
ward air to be confiderably lefs warm, than what an- 
swers to the degree at which water is fixed, the fame 
changes happened, by carrying the Tourmalin from 
it, into a room, where the Quickfilver ftood at 34: 
and afterwards, from thence, back again into the open 

air« 

Sir 
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Sir Ifaac Newton carried two Thernmmeters^ pro- 
perly prepared, otit of a cold place into a warm one, 
in order to £hew that the warmth was conveyed 
through the vacuum y by the vibrations of a much 
fubtiler medium than the air : and had thefe laft ex- 
periments upon the Tourmalin at that time been 
known to him, he muft have been agreeably furprifed 
to find them tending fo ftrongly to eftablifti the ex- 
iftance of that fubtik medium *. This doftrine re- 
ceives a further confirmation from the experiments 
that follow, 

E X P E R I M E N T VI. 

About the middle of this month, December, the 
wind being full fouth, and the air loaded with a thick 
fogg, which you know is the worft of weather for 
eledric experiments, the fe?^r»^^//i^ afforded the fame 
appearances as before, b^ removing it from one room to 
another j and even into* the open vapourous air y not- 
withftanding the unfavourable feafon : but then, the 
appearances were weaker. 

EXPERIMENT VII. 

In the moft wet feafon, and during frequent heavy 
ihowers of rain, I repeated thefirft, fecond, third, and 
fourth experiments. And though the eleSric power 
was not very ftrong, yet they always fucceeded fo well 
as to afcertain the faa:s. 

* See Newton, Opt. page, 323, 

Nnn 2 EX- 
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EXPERIMENT 

After being acquainted with the preceding expe- 
riments, yoa will not wonder that the tourmalin 
aifForded the feme appearances on removing it, in the 
open dry air, from the fun-fliine into thefliadei 
and a^in, from the (hade into the fun-(hine. 

If thefefmalt diiierences, in the degrees of warmth, 
are capable of caufing fuch appearances ; well may 
the greater differences ; and iiich more particularly as 
Mr, Brawn zndi yourfelf have experienced in freezing 
of Quick- fiker : and therefore I cannot now agree with 
you in calling that the natural Jiate of the Tourmalin^ 
which arifis:Jrom the heat ghen it by boiling water. 

EXPERIMENT IX. 

It appears by the preceding experiments, that when 
tlie I'ourmalin was of the fame temper with the air 
in the differeftt rocwns, there were no eledlric fignsto 
beobjCerved, From which we may underftand, if 
the heat of the air fhould be increafed, even beyond 
that of boiling water, a Tourmalin expofed therein 
for a time, would afford no electric figns; that is, 
whilft the ^^^^ continues of the fame temper with 
the air. I feave lately cauied the heat of the air to be 
incf eafdi, in-a ccmvenient room, beyond the degree of 
vital heat, even to io8 : and then placed two Tour^ 
malins, in the fame room, very near the Thermometer, 
without being able to obferve any eledric effects ; that 
is, after they had remained therein a ffaort time. 

E X- 
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EXPERIMENT X. 

Upon a very nice examination, and during fome fa- 
vourable opportunities, / have obferved the Tourmalin 
to be feebly eleSirified^ when the Therm, varied^ up or 
down only one degree. 

The fmallnefs of the force here required to caufe 
thofe manifeft efFeds, and even them by natural means 
only, is a new difcovery, and, perhaps, deferves the 
attention of philofophers. 

In my firft and fecond letters upon the Tourmalin^ 
there are experiments that give us aflurances of a 
flux and rejlux of the eled:ric fluid, or cether^ at different 
times, even without artificial means to occafion it. And 
I did not fcruple to advance that doSrine, as appears 
from a paflage in the opticks which I quoted in the 
fecond letter, fome what favouring the fame opinion. 
This you fee has happened to be a right conjeiSure ; for 
thefe laft experiments, are I apprehend^ fo clearand 
fatisfadory, that there is no room left for a doubt about 
it. And I do hope they will lead to fome ufeful 
difcoveries, For thefe forces, however fmall they may 
appear, are probably fufEcient to anfwer very great 
purpofes in nature. 

Upon confidering the effeds which heat and cold 
occafion in the Tourmalin^ it may not be improper 
here to obfer ve, that all bodies we are acquainted with, 
are dilated by heat, and contrasted by cold : and when 
they acquire the fame temper with the air, whether 
it be hot or cold, the fame ftate of dilatation, or con- 
trad:ion, continues unaltered* 

The 
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The Tourmalin we find, when uniformly diftuib- 
ed on all fides, by changing the teoiperature of the 
air 5 is not only eledrified, but fhews two oppofite 
and contrary effefts. That is, inpafllngfrom a great, 
to a lefs, degree of warmth, it is eleilrified in one 
manner J and in pafling from a lefs to a greater de- 
gree of warmth, it is eleftrified in another manner j 
which evidently fliews, that there is fome power^ be- 
longing to the ftone, which is differently affeded by 
jfiichcontradion and dilatation. The fame thing appears 
from other different effects it affords, when its two fides 
are equally warm. But the Tourmalin^ affording no 
eieftric appearance whatever, when the whole mafs 
is of the fame temper with the air, agrees with the 
obfervation that all bodies ceafe in that flate^ to con- 
traSl or dilate t and is a manifeft indication, that the 
jluidy which caufes thefe eleftirc appearances, is in fuch 
circumftances, in equilibrio ^ and rauft ever remain 
fo, unlefs difturbed by violence. 

The importance of this laft obfervation befpeaks 
your attention, as it greatly tends to throw more light 
upon this curious fubjed. 

From the experiment with the bent tube, menti- 
oned in the former part of this letter, it was proved, 
that there is a refijlance exerted at, or near, the furface 
of the Quickfilver where the light is accumulated. 
This r0ince. which I apprehend is efletitial to all 
bodies, merits a further illuftration j becaufe the elec- 
tric phaenomena in general greatly depend upon it. 

When 2. bladder \% -^dl blown up, and fecured 
properly, it will yeild or give way, and change its 
form, in that part againft which any given preffure is 

exerted. 
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exerted. And upon removing the preffure, the bladder 
will immediately recover its firft form. 

This yielding or giving way of the form, and then 
afterwards recovering it, proves an elaftic fubftance ex- 
ifting within the bladder, and between the two fides 
where the prelTure is employed. 

In like manner when two glafs prifms, or the ob- 
]q& glafles of two long Tellefcopes prefs upon each 
other with their own weight only, philofophers know^ 
by the phasnomena of light, that they do not touch : 
and that there muft be fomething between the glafles 
to keep them at a diftance. They alfo know, by the 
like phaenomena, that more preffing is required to 
bring them nearer to a con tad ; and that when the 
prefTure is removed, they immediately recover their 
firft diftance. 

Now this y eliding or giving way, and the recovery 
of the diftance between the glaffes, proves the ex- 
iftence of fome elaJHc fubjiance between them ret* 
pe<aively. Since we find the efFeds of applying, and 
removing, the preflfure, exadtly fimilar to the cafe with 
the bladder. 

Hence it is evident that the fame elajiic fubjiance 
or medium caufes prifms, and convex glafles, when 
preflTed againft each other, to exhibit feveral rings 
of diflerent colours 5 by having its denfity vari- 
ed: and that it occafions all bodies to aft upon 
light at a diftance, by refleding, refrafting, and 
inflefting it ; and light [to a<a upon bodies, at a 
diftance, by caufing a motion of their parts, and 
heating them. 

This is the medium then which gives rife ta the rejiji-^ 
ance found in eleSfric experiments. 

For 
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For when a quantity of the ele'dric fluid is forced into 
the apparatuSy which fupports the two balls, wefhould 
from its elaftic principle, expeft it to pajfs out again 
immediately : whereas the fadt is, that it pafles out by 
flow degrees j and takes a confiderable time in eva- 
cuating the apparatus efFedlually. Some power there- 
fore muft hinder the fluid, at leafl:, in fome meafure, 
from efcaping : and ^t power muft be exerted at, or 
near, the furface of die body. 

To fay it is detained by an attradion of the body, 
will not anfwer the purpofe: for the power which is 
fuppofed to draw die fluid into it, muft certainly be 
Efficient to hinder it from pafling out. Now by the 
experiment, the fluid does pafs out, though flowly: 
dus ^owsr therefore, which rcfifts its paffing out, can 
be no other dian what arifes from the medium yrt have 
prcved to be fpread upon the furfeces of bodies. 

The evidence in favour of this dodrine is greatly 
ftrengthened by the following experiments, the three 
firft of whichr are well known to elearic en- 
quirers. 

When glafe is properly eleftrified, and held over 
die wooden part of the apparatus {c) at the diftance 
of fix or eight inches, and there continued for a time, 
the balk are feparated to a confiderable diftance. 

But upon taking away the glafs, the feparation is 
at an end, and diere are no eledlric figns remaining 

in the balls. 

Thefe appearances djerefore argue, that no part of 
die eledric fluid, appertaimng to the excited glafs, 
paflTed from it into the wood. And that the caufe, 
which ohftruded its pafTage, is a rejifiance^ exerted at 
or near, the furface di the vraod : becaufe we know, 
from a variety of experiments, diat the repuljive power 
- of 

5 
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of this fluid afts at great diftances, and in grofs bo- 
dies particularly ; without the fluid being able to en- 
ter them. There can then be no doubt that the fe- 
paration of the balls, in the prefent circumflances, 
entirely depends upon this repulfvoe power j which 
drives the natural quantity of the fluid belonging to 
the wood, or part of it at leaft, towards the balls. 
And though the repulfive power is fuflicient to force 
the fluid from the wood into the balls, and there oc- 
cafion the effefts of a plus ele<5tricity, (as is found 
upon tryal ;) ^ yet the experiment fliews, it is not fuf- 
ficient, in the fame circumfl:ances, to force it out of 
them, as they ceafe to be eledrified on removing the 
power. 

If this is not the cafe, and the fluid from the glafs 
is fuppofed to enter to the wood ; I would aik, why 
the balls do not retain the fluid, or at leaft fome part 
of it, and continue feparated when the glafs is taken 
away? It would be unphilofophical to fay, the glafs 
adually fufFered a quantity of the eledric fluid to pafs 
from it, into the wood and balls; and then, on re- 
moving the glafs, that it took it away again ^ or at- 
traded it back : becaufe when the fame glafs is 
brought near enough to the wood, the balls will be 
eledrified, and ieparated fo effe<ftually, z% to continue 
in that ftate of feparation, after the glafs is removed : 
which proves clearly, th^t the repulfive power is not 
only great enough to overcome the rejijiance of the 
balls 5 but even to force out fome part of the fluid 
contained therein : therefore in this cafe the balls are 
electrified m/;^!^^. And this minus m^y be increaied, 

* For the proof of this, fee the Eflay by Dr. Hoadly and my- 
felf, page 13. 

YoL. LIII. O o o by 
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by bringing the power gradually nearer, and then re* 
moving it quickly. 

We may then very juftly conclude, that this repara- 
tion of the balls, is occafioned by the expanfive ^ower 
of the electric fluid, or atber^ crtmdingfrom withutp 
and through the air, to enter the balls, and reftore the 
equilibrium. And in like manner that the plus eledri- 
eity caufes a feparation of the balls in confequence 
of the fame eleftric fluid, or ather^ crowding from 
within to get out of the balls, and pafling through 
a like quantity of air, in order to reftore the equili^ 
brium j for the fame medium which appertains tothefur^ 
faces oj bodies y mu/i rejiji the exit and entrance equally : 
and therefore the one cafe will be always the converfe 
of the other. 

We have feen that on bringing the eledrified glafe 
near enough to the wood, the balls are eleCkrified ^i- 
nus. If now the circumftances are changed, by 
bringing the {zmtgMs con^derabfy nearertothc wood, 
and much quicker, the balls are eleftrified plus j and 
continue fo for a confiderable time after the glafeis 
removed * : which is the ftrongefl: confirmation that 
this efFed entirely depends upon the ref/lance of the 
wood, being overcome, and the eledric fluid entering 
the apparatus, by the nearer approach of the glafe. 

There are then two different methods of caufing 
zplus appearance in the balls. The one, we find, de- 
pends upoaan adual enterance of the fluid, from the 
gla (s, into the wood, &c. And the other upon a quan- 
tity of the fluid, originally in the wood, being forced 

* The gla^<5 in this experiment muft not only be brought 
quidiy towards the wood, but it muft likewife he removed from 
it SL^fmdmfy^ 

Z 
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from it into the balls, by the repulfive power of the 
jfluid appertaining to the excited glafs. 

In thefe experiments wealfo learn, that when the 
glafs is held nearer to the wood, than in the minus, 
and farther from it than in the plus appearance of the 
firft experiment, it does not produce any eledric figns 
whatever in the balls. Which (hews a kind of ba-- 
knee fubfifting between the power of the glafs, and 
the rf^^^f ^ of the wood, &c. For, if we deviate the 
leaft on either fide from this intermediate diftance, 
eledric effects, of the one kind or other, immediately 
take place. 

I fliall produce another experiment in favour of 
thefe forces, and of the baUance ohimimg between 
them, in certain circumftances. In the experiment I 
am about to mention, it is neceflary, firft to electrify 

the wood and balls, by properly rubbing that end 
of the fealing-wax, amber, or glafs, to which they 
are affixed. 

You know then, that, if we touch the balls with 
the hand, we immediatly uneledrify them, and the 
wood I but not the amber : and that thefe balls with 
the wood, will continue uneledrified. But if I blow 
ever fo gently againji that part of the amber which is 
eleSiriJied^ the balls will be Jeparated to a con^derabk 
dijiance, and continue in that ftate. On the other 
hand, if the amber has not been rubbed^ no eleBricity 
can be produced by the fame force of blowings or even 
by a blaji fix or eight times greater : but if the blaft is 
confiderably increafed, the amber will be eleftrified^. 
By which it appears that in the firft cafe, the eleBric 
power in the amber receives fuch im additional force from 

* See the letter to Dr. Heberden, page 332* 

Ooo 2 the 
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the flight friBion of the breathy as enables it to de- 
jftroy the baliance and overcome the refiflance at the 
furface of the woody in that part, where it is joined to 
the amber. 

ThtLeyden experiment depends alfo upon a certain 
baliance, which obtains between the mediums at the 
oppofite fbrfaces of the glafs, by the power of re-- 
pulfion^i but this enquiry, being of a very exten- 
five nature, would lead me too far for the bufinefs 
of a letter ; I mufl therefore refer you to the works 
quoted laft. In feleding the experiments above re- 
lated to prove the rejijlancey I have purpofely confined 
myfelf to a few, and thofe fuch as appeared to be the 
mofl fimple and moft worthy of attention. You 
will therefore do me the honor to examine, and 
confider carefully thefe experiments and obfervations, 
as I think they have fufficiently ejiablifhed a refifiance 
appertaining to bodies, independent of the grofs 
matter they contain : and that it arifes from the fame 
elajiic medium which we before proved to exift 
between the convex glafles. 

London Dec. 20, 1763. I am, &C. 

B. Wilfon. 



* The confideration of this experiment was particularly at- 
tended to, in a former work, by Dr. Hoadly and myfelf. See 
alfo the Phil. Tranf. Vol. LI. Part II. and Pages 898, 899. 



Expla* 



[465] 

Explanation of Fig, i. Tab. XXII#< 

a^ bj Two Ti?«r;?!i^/im fixed upon 

c. c. Sticks of the liardeft kind of fealing-wax. 

4 4 Two handles of wood, in which the other 
ends of the fealing-wax are fecured. 

y, yj A ftand of wood, with holes to reft the han- 
dles therein, when the "Tourmalins are unem- 
ployed. 

Explanation of Fig. 2, Tab.XXIIL 

^, a^ Two very fmall balls of the pith of Elder, 

fufpendedby 
by b, The fineft flaxen threads about fix inches long. 

The balls and threads together weigh about the 
fiftieth part of a grain. 

Thefe threads are neatly fattened in a fmall 

hole on the under fide of the thin end, and fo as 

to touch the wood 
Cy Which is mahogany. Every part of this 

fmall piece of wood is well poliftied, and neatly 

joined to 
4 the cylinder of ambers which is about four 

inches long, and near half an inch thick. It is 

finely polifhed alfo, and the other end Aides 

into 
If, which is part of the arm : e is joined to / by a 

fcrew s and the other end of 
f Aides into the upper part of the ftand g. One 

end of the upright h fcrews on to g^ and the 

other end, into the crofs pieces /, /, and kk \ 

which are let into each other by a mortafs, and 

thus 
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thus fecured. The whole apparatus takes to 
pieces eafily, for the conveniency of packing up 
in a cafe fix inches and half long. 

The ftand is made of Cocoa-tree, without 
angles, or edges, and well poliflied. 

The fize of my apparatus h about twice as 
large as the drawing before you. 



LV. A 



